The analysis of glycoproteins in cells and tissues by two-dimensional polyacrylamide gel electrophoresis.
Two-dimensional polyacrylamide gel electrophoresis (2-D PAGE) was used to identify and analyse subsets of proteins in cells and tissues. The combination of 2-D PAGE and [125I] concanavalin A overlay revealed an extraordinary complexity and diversity in the glycoprotein profiles of different cell types. However, the glycoproteins are not expressed idiosyncratically. Rather, their expression is closely linked to the state of differentiation of a particular cell type. Such glycoproteins can therefore be used to generate antibodies specific for differentiated cells. 2-D PAGE analyses of cellular glycoproteins also revealed a major common glycoprotein of 100 kDa. This was localised to the lumen of the endoplasmic reticulum and is referred to as endoplasmin. The combination of 2-D PAGE with electroblotting and 45Ca overlay revealed that endoplasmin and several other luminal endoplasmic reticulum proteins (reticuloplasmins) are high capacity, low affinity calcium binding proteins which could function as calcium storage proteins in the endoplasmic reticulum. One of these called calreticulin is also found in the sarcoplasmic reticulum. 2-D PAGE and 45Ca overlay has been used to demonstrate the presence of a calcium-binding protein (CP22/sorcin) in the cytosol of rodent multidrug resistant cells. Analyses of murine serum by 2-D PAGE revealed the presence of a novel stress protein serum amyloid P component. These studies illustrate the value of 2-D PAGE when used in combination with detection methods which select specific subsets of proteins such as glycoproteins.